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FACTOR PROPORTIONS, LINKAGES AND THE OPEN DEVELOPING ECONOMY X
The purpose of this paper is to examine the theoretical rationale underlying the growth of "footloose", import-dependent industry observed in many of the most successful developing countries (Hong Kong, Taiwan, S. Korea, for example). A second objective is to develop empirical formulations appropriate for analyzing the resource allocation consequences of a "footloose" industrial structure in a developing country. It is argued that previous applications of input-output techniques to factorintensity measurement have in general ignored the implications of trade in intermediate inputs. The "Leontief test" of the Heckscher-Ohlin trade theory is perhaps the first and certainly the most widely adopted application of input-output techniques to the measurement of the factor intensity of production. The first section of this paper will attempt to demonstrate that the procedure developed by Leontief is not strictly appropriate in an open economy which^utilizes imported as well as domestically supplied inputs. An alternative formulation is developed in this paper, which when compared to the "Leontief" formulation yields a measure of the domestic resource cost or saving resulting from the use of imported rather than domestically produced inputs.
In section II, the formulations developed in section I are applied to the Taiwan economy in an effort to demonstrate the resource allocation consequences of an import-dependent, "footloose" industrial structure typical of the island economies in East Asia which dominate the exclusive group of superlative economic development performers. In concluding 
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Welt tT (section III), the overall importance of linkages in the development process is discussed in light of the results derived in section II.
It is argued that the role of linkages as "generators" of economic activity may be less important than the resource allocation consequences in terms of factor proportions or economies of scale.
I. FACTOR INTENSITY MEASUREMENT AND IMPORTED INPUTS
Perhaps the most important contribution of the "Leontief test" aside from its interesting revelations about neo-classical trade theory, was its recognition that the factor intensity of production of any given commodity is determined not only by the factor requirements at the last stage of production, but also by the factor requirements at each intermediate stage. Applying input-output techniques, Leontief measured the total (direct and indirect) labor required to produce one unit of commodity j by L. = II. r..
where £. is the direct labor-output ratio at the i stage of production, and r..
are elements of the inverted Leontief matrix [I-A] ij
Standard input output notation is used.
[A] = {a^} a.. = ij where X.. is the total input of i in production of j, j and X. is the total value of production of j.
[I-AT 1 = {r..} .
Note, the element r.. is the total (direct and indirect) output requirement of i per unit final demand of j. &. r.. is thus the total labor required to produce that amount of commodity i used to produce one unit of commodity j for final demand, and 11. r.. is i the labor required at each and every stage in the production of commodity j.
-3 -Similarly,
is the total capital required to produce one unit of j for final demand, where k. is the capital-output ratio at the i stage of production.
If, e. is the proportionate share of the j commodity in total exports, and n. is the proportionate share of j conmodity in total imports, per unit of final demand. They measure instead the total "output" 2 (or input) required, which may be supplied externally or domestically.
The main interest of this paper is in deriving an appropriate measure of factor intensity in an economy utilizing imported inputs, not in providing an alternative test of Heckscher-Ohlin per se. Testing Heckscher-Ohlin is, however, one of the possible applications of the factor intensity measure formulated here.
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What is measured is the factor intensity of the goods which go into the production of commodity j. This is in itself interesting, but it does not reveal the factor intensity of the domestic structure of production, if imported inputs are utilized. and capital measure the labor/required in the production of commodity j at the last stage of production and in the production of domestically supplied inters mediate inputs. Inter-industry transactions in imported inputs are omitted because the demand for imported inputs does not directly affect employment or capital investment in the domestic economy. Nevertheless, imported inputs are not freely available to the economy, much less the domestic producer; they can be acquired (in equilibrium) only through the exchange of domestically produced goods and services, which in turn involve a cost in terms of domestic resources -capital and labor, to keep everything in neo-classical terms. The total factor cost per unit of production is, therefore, the sum of (1) the labor and capital employed in producing domestic inputs and at the final stage of production, and (2) the labor and capital cost implicit in earning the foreign exchange (exporting) with which to purchase imported inputs required directly and indirectly in the production process. respectively. Of course the production of exports itself requires
The analysis throughout abstracts from international capital flows. The assumption is that the balance on good's--and services is in equilibrium; imports can be traded only for exports -an assumption neither uncommon nor extremely restrictive. . M.) and consequently more exports and hence the employment of still more labor and capital, and so on. The sum of all labor and capital required in the production of one_uni4rof exports (i.e., foreign exchange) is thus
respectively. Since 0 < M f ^ 1, the above expression reduces to and -7 -
For any given commodity j, therefore, the factor intensity of production as measured by total factor requirement per unit outputs is given by
Recognizing the interrelatedness of the economy, not only explicit but also implicit relationships, points to the fact that the factor intensity of a given production activity is dependent upon the technology in the final stage of production, the technology in each and every sector of the economy from which it is supplied, and in an open economy, upon the technology which underlies the structure of foreign trade. In other words, when an economy, like Taiwan for example, imports steel, machinery, synthetic fibre and other relatively capital intensive intermediate goods with foreign exchange earned by exporting transistor radios, plastic toys, garments and the like, it is implicitly substituting the latter labor-intensive goods for the former capital-intensive goods in the production process. One can easily see that to evaluate the factor intensity of the structure of production on the assumption that all inputs are supplied domestically, can easily produce misleading conclusions in such an economy. It may very well be, for example, that automobile manufacturing is a relatively labor-intensive activity, if the steel for the body, the engine, the headlights and other relatively capital intensive inputs are imported, particularly if they are imported with foreign exchange earned by exporting relatively labor intensive goods.
The orthodox measure of total factor intensity, as developed by Leontief, indicates the factor intensity at the last stage of production and of the goods which go into the production process, only when all of the goods which go into the production process are supplied domestically does the Leontief measure indicate the total factor intensity of the prevailing structure of production. Comparing the Leontief measure of total factor intensity with the one developed above reveals the net factor cost or saving derived from the utilization of imported rather than Applying the formulations developed above we attempt to demonstrate the rationale of these key features of industrualization in Taiwan in terms of neo-classical, factor-proportions theory. Republic at Chin Table II . Column 1 of where e. is the proportion share of the j sector in total export of manufactures.
The yearly average wage in the manufacturing sector in Taiwan in 1969 was NT$ 16,000.
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III. CONCLUSION: LINKAGES AND ECONOMIC DEVELOPMENT
The conclusion that the optimal allocation of resources in a developing country might well rule against industries with strong backward linkages goes against much of the conventional wisdom of development planning. In particular it is the antithesis of the 2 prommant Hirschman model of development. The Hirschman model singles out the scarcity of decision-making as the primary constraint to development and argues that the most important and effective means of stimulating growth is to creat circumstances that make the advantage of a certain course of action so obvious that even weak decision-makers will act. The appropriate development strategy, so the argument goes, should emphasize investments which induce further investment decisions.
The interrelatedness of the economy provides the mechanism (in fact, the deus ex machina) through wich decisions are induced. Hirschman described two directions in which the mechanism works -one through backward linkages, the other through forward linkages, though the former is recognized to be by far the stronger of the two. In terms of input-output terminology, the appropriate strategy of development is one which gives preference to industries for which E s.. is relatively i "ĥ igh. The sum Z s.. can be thought of as the total domestic income-(output) multiplier from the expansion of one unit of commodity j and is in effect a measure of the inducement to expand production throughout the economy resulting from..the. decision to expand the production of a given commodity j.
For example in discussing the pro's and con's of multinational corporate investment in developing countries it has been suggested that one of the most serious "con's" of this type of investment is that it typically entails few backward linkages to other sectors of the economy. question which demands more attention than it has yet received. Certainly the mere existence of linkages is insufficient to ensure that inducements will indeed be generated. To speak of a certain amount of decision-making (output or employment)being "generated" throughout the economy via backward linkages implicitly assumes that demand creates its own supply. Such an assumption for developing countries at this point in history is at least as naive as the reverse assumption was for industrial-eoxmttres in earlier times (pre Keynes). To conclude, one can find little a priori reason to favor linkage considerations a la-ftrrschman over factor proportions or economies of scale considerations in designing the appropriate industrialization strategy for a developing country.
